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© Roll-on box sealing hand applicator. 
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© A hand box sealing tape applicator (10) for dis- 
pensing and applying a length of tape from a roll of 
tape to an object includes a frame comprising a 
support portion (20) and an angled nose portion (18), 
A tape roil support means is provided on the support 
portion of the frame for rotatably supporting a roll of 
tape thereon and for providing a gripping surface for 
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a user to hold and manipulate the hand tape applica- 
tor. Furthermore, an applicator member, preferably 
comprising an application roller, is operatively sup- 
ported by the angled nose portion of the frame so 
that a space will be defined between the applicator 
member and a roll of tape when it is supported on 
the roll support means. 




Fig.5 
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Technical Field 

The present invention relates generally to a 
hand held tape dispenser. More specifically, the 
present invention is a hand held box sealing tape 
dispenser which is designed to accommodate the 
direct hand application of such box sealing tape to 
a box or carton with greater ease and control. 

Background of the Invention 

Tape dispensing apparatuses are typically de- 
signed to accommodate the specific type of tape to 
be dispensed, the object to which the tape is to be 
adhered to, the frequency of application, and other 
general use and environmental considerations relat- 
ing to the specific manner and location of the 
application for the specific use. Such tape dispens- 
ing apparatuses include those which are automatic 
and apply adhesive tape to objects or a moving 
web in a production line, manual dispensers for 
tape application either in a production line setting 
or on as needed basis, and combinations thereof. 
Within manual tape dispensers, hand dispensers 
have been developed for a variety of tapes for 
dispensing and/or applying such tapes as needed. 

Hand held dispensers typically include a sup- 
port or hub for rotatably supporting a roll of adhe- 
sive tape on the dispenser, some tape guide 
means for guiding the tape from the roll to a 
dispensing point on the dispenser, and a blade or 
the like for cutting the dispensed tape at a desired 
length. Moreover, hand held tape applicators have 
been developed which not only dispense tape in 
the same sense as the dispensers just previously 
described but also include an application member 
which rides against the tape backing to apply the 
tape on the surface of the object being taped. 

A disadvantage of hand dispensers that do not 
have an applicator means is that they often require 
the use of two hands for tape application. Typically, 
the user of such a hand dispenser would grasp the 
djspenser and would use their other hand to apply 
and press the tape onto the object. In the case of a 
box or carton sealing technique, to which the 
present invention is specifically directed, the user 
would pull out a desired length of tape from the 
dispenser and apply it to a front surface of the box. 
Then, the user would pull the. dispenser across the 
box top, over the center seam, while applying hand 
pressure with the opposite hand to press or buff 
the tape down. Lastly, the user would continue the 
tape down the backside of the box a desired 
length, would cut the tape, and would buff that 
portion down by hand. 

An example of a box sealing tape hand dis- 
penser is that available from Minnesota Mining and 
Manufacturing Company of St. Paul, MN as prod- 



uct No. H-122 Hand Dispenser: Such a dispenser 
is designed with the general features described 
above and is used in the manner of sealing a box 
or carton as described just above. The H-122 Hand 

5 Dispenser, however, is advantageous in that it pro- 
vides a compact design and is further provided 
with a brake that allows the user to control the tape 
tension during dispensing and at cut-off. Again, the 
disadvantage is that application is a two hand pro- 

io cess. 

An example of a box sealing tape applicator is 
the H-171 Roll-On Dispenser also available from 
Minnesota Mining and Manufacturing Company of 
St. Paul, MN. Such a dispenser permits the dis- 

15 pensing of box sealing tape directly from the roll 
onto the box or carton. An applicator roller is spe- 
cifically provided for applying and buffing the tape 
onto the surface of the box or carton. A disadvan- 
tage of such applicators is that such applicators are 

20 large relative to the hand dispensers and are there- 
for not as portable. Moreover, the applicators of the 
H-171 Roll-On Dispenser variety are further disad- 
vantageous in that the tape tension can not be user 
controlled during application, although some 

25 models allow for tension adjustment within the tape 
drum by an internal tensioning mechanism, and the 
user can not brake the tape roll to prevent acciden- 
tal dispensing during cut-off. 

Furthermore, the prior art dispensers and ap- 

30 plicators require substantial manual manipulation 
and reorientation of the devices as the tape is 
applied in the typical fashion of a C-clip, that is on 
a front surface, over a top or bottom surface, and 
down a back surface, for sealing a box or carton. In 

35 the case of a tape applicator, the unit must be 
substantially reoriented or the box must be reposi- 
tioned as the tape is applied on such a front 
surface, top or bottom surface, and back surface. 
With a dispenser, the users second hand is re- 

40 quired to adhere the tape on the respective sur- 
faces. 

Summary of the Present Invention 

45 The present invention overcomes the shor- 

tcomings and disadvantages of the prior art dis- 
pensers and applicators by providing a hand box 
sealing tape applicator which is compact, portable 
and controllable in the sense of prior art hand 

so dispensers, but which includes an application 
means for dispensing and applying the box sealing 
tape directly to the surface of a box or carton. 
Moreover, the geometry and design of the present 
hand box sealing tape applicator minimizes user 

55 reorientation of the device even as the device se- 
quentially applies box sealing tape in the manner of 
a C-clip, described above. The overall comfort and 
ease of tape application are increased by the 
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present invention. 

The above mentioned advantages associated 
with the present invention are achieved by a hand 
box sealing tape applicator for dispensing and ap- 
plying a length of tape from a roll of tape to an 
object that includes a frame comprising a support 
portion and an angled nose portion. A tape roll 
support means, is provided on the support portion 
of the frame for rotatably supporting a roll of tape 
thereon and for providing a gripping surface for a 
user to hold and manipulate the hand tape applica- 
tor. Furthermore, an applicator member, preferably 
comprising an application roller, is operatively sup^ 
ported by the angled nose portion of the frame so 
that a space will be defined between the applicator 
member and a roll of tape when it is supported on 
the roll support means, wherein the space is posi- 
tioned and of sufficient size so that when a roll of 
tape is supported on the roll support means and: 
the roll of tape is held above one surface of an 
object, the application member can be positioned 
against another surface of the object that is per- 
pendicular to the first surface with a corner of the 
object within the space. A guide means, preferably 
defined by at least one guide roller, is also pro- 
vided for defining a tape guide path from the roll 
support means to the applicator member, and a 
cutting means is positioned adjacent to the applica- 
tor member for cutting the length of tape from the 
roll after it has been dispensed and applied to an 
object. 

Preferably, the hand applicator further includes 
a brake element rotatably supported on the frame 
having a brake surface for engaging the roll of tape 
when it is provided on the roll support means for 
permitting a user to control the tape tension during 
application and to stop the tape during cutting. 

Brief Description of the Drawings 

Figure 1 is a side elevational view of a hand 
tape applicator in accordance with the present 
invention further showing a roll of tape sup- 
ported within the applicator and the tape path to 
the application, point;. 

Figure 2 is a bottom view of the hand tape 
applicator of Figure 1 with the roll of tape re/ 
moved;. 

Figure 3 is a back elevational view of the hand 

tape applicator of Figure 1 taken from line 3-3 in 

Figure 1 with the tape removed; 

Figure 4 is a cross-sectional view of the nose 

portion of the hand tape applicator of Figure 1 

taken along line 4-4 in Figure 3; and 

Figure 5 is a side elevational view of a box and 

the operational steps for providing a C-clip of. 

tape to a box or carton with the hand tape 

applicator of the present invention. 



Detailed Description 

With reference now to the Figures and initially 
to Figure 1, wherein like components are labelled 
5 with like numbers throughout the several Figures, a 
hand box sealing tape applicator 10 is illustrated in 
combination with a roll of tape 12. The tape .12 is 
shown threaded through the hand tape applicator 
10 and in the process of being applied to an upper 
io surface of a box 14. It is understood that the 
subject hand tape applicator can apply a variety of 
types of tape to any number of types of objects. In 
accordance with the preferred embodiment, the 
hand tape applicator 10 is specifically designed for 
15 applying box sealing tape to a box for sealing the 
box flaps as is conventionally known. 

The hand tape applicator 10 includes a side 
frame 16. The side frame 16 is basically divided 
into a nose portion 18 and a support portion 20. 
20 From the support portion 20, a hub 22 Is provided 
for supporting the tape roll 12 thereon: More spe- 
cifically, the hub 22 preferably corn prises an arc 
portion of a circle having a diameter slightly small- 
er than the standard diameter of the core of the 
25 tape roll 12 which is to be supported thereon: 
Moreover, a flange 24 is provided extending from 
the hub 22 to help keep the tape roll 12 on the hub 
22 after it is inserted thereon. In order to facilitate 
the loading of the tape roll onto the hub 22, the hub 
30 22 and flange 24 are preferably constructed of a 
sufficiently resilient material so that the core of the 
tape roll 12 can be forced over the flange 24 iand 
then held in place by the flange 24 after the core is 
passed over the flange 24 and it snaps back in 
35 place. It may be desirable to add slots or the like 
within the hub 22 and/or the flange 24 to permit 
such flexibility and easy loading and removal of the 
tape rolls 12. In any case, the internal surface 26 of 
the tape core of tape 12 is facilitated to ride on the 
40 external surface 28 of hub 22 so that the roll of 
tape 12 is freely rotatably supported on the side 
frame 16 by the hub 22. 

It is understood that the hub 22 need not be 
provided as an arc portion, but could be a com- 
45 plete circle, or another different shape. For exam- 
ple, the hub may be a portion of a flat sided 
polygon so long as the tape core can be supported 
to rotate thereon. An arc portion or circle is prer 
ferred because of a smoother braking function, as 
so will be more fully described below. 

The hub 22 further provides by its internal 
surface 30 a gripping portion which the user grabs 
by hand for holding the hand tape applicator 10 
and applying the tape 12, as will be more fully 
55 described below. 

At the nose portion 18 of the side frame 16, a 
spaced side element 32 is provided for supporting 
with the nose portion 18 of the side frame 16 an 
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application roller 34. More specifically, the side 
element 32 is connected to the nose portion 18 by 
a plurality of supports 36, see Figure 4, which 
extend between and define the space between the 
nose portion 18 and the side element 32. The 
supports 36 can be integrally made with either the 
side frame 16 or the side element 32 or can be 
conventionally connected to or adhered to both the 
nose portion 18 and the side element 32. More- 
over, if plastic materials are used for the supports 
36 as well as the side frame 16 and side element 
32, conventional welding techniques can be uti- 
lized. 

The application roller 34 is supported between 
the nose portion 18 and the side frame 16 and the 
side element 32 so as to be freely rotatable there- 
to. More specifically, the application roller 34 may 
be supported on a fixed axle 37 that is mounted, 
like supports 36, between the nose portion 18 and 
the side element 32. Thus, the roller 34 can rotate 
on the fixed axle 37 by way of complimentary 
bearing surfaces between the application roller 34 
and the fixed axle 37. Otherwise, the application 
roller 34 may have axle portions extending from its 
longitudinal ends which ride on complimentary 
bearing surfaces (not shown) provided within the 
opposing sides of both the nose portion 18 and the 
side element 32. In any case, the application roller 
34 is preferably freely rotatably supported. 

Continuing with reference to Figure 4, a cutting 
element mount 38 and a wiper 40 are also sup- 
ported between the nose portion 18 of the side 
frame 16 and the side element 32. Specifically, the 
wiper 40 preferably fits within a receiver or groove 
42 provided within the nose portion 18 and a simi- 
lar receiver or groove (not shown) provided within 
the inner opposed side wall of the side element 32. 
Moreover, the wiper 40 may be frictionally held in 
place, or may be snap-fit. adhered, welded or oth- 
erwise fixed therein. The wiper 40 preferably com- 
prises a flexible material which allows it to be used 
to press against the tape 12 as it is applied in 
certain orientations for pressing or buffing the tape 
12 against the surface of an object, as will be more 
fully described below. Suitable materials include, 
for example, acetal, polypropylene, polyethylene 
and thermoplastic elastomeric materials including 
styrenic block copolymers, polyolefin blends, 
elastomeric alloys, thermoplastic polyurethanes, 
thermoplastic polyesters and thermoplastic 
polyamides. 

The cutting element mount 38 can be formed 
integrally with either the side frame 16 or side 
element 32 or can be conventionally fixed to both 
the nose portion 18 of the side frame 16 and the 
side element 32 by adhesive, welding, mechanical 
connectors, or the like. Moreover, the cutting ele- 
ment mount 38 preferably includes a blade 44 for 
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cutting the tape 12 after it is applied. The blade 44 
may be a straight edge, or a serrated edge and 
may be provided straight across the front of the 
hand tape applicator 10, as shown in Figure 2, or 

5 may be provided at an angle. The cutting edge of 
the blade 44 should preferably extend to the for- 
wardmost edges of the nose portion 18 of the side 
frame 16 and the side element 32 so that tape 12 
can be easily cut during that operation/which will 

10 be more fully described below. 

Yet another element supported between the 
nose portion 18 of the side frame 16 and the side 
element 32 is a rotatable connection for supporting 
a brake element 48. Preferably, a short pin 46 

75 extends inwardly from both of the inside opposed 
surfaces of the side frame 16 and the side element 
32 (not shown) to be received within eyelets 52 
(only one shown) provided at the side edges of the 
forward portion of the brake element 48. The pin 46 

20 can be made integral with or conventionally ad- 
hered to, welded, or otherwise attached to the side 
frame 16 and the side eiement 32. Other rotatable 
connection techniques could be easily utilized, 
such as using an axle that extends from side to 

25 side with a groove provided on the brake element 
to be rotatably connected thereto by a snap fit or 
other mechanical connector. 

As can be seen in Figures 1 and 2, the brake 
element 48 includes an internal brake surface 56 

30 for riding against the external surface of the tape 
roll 12. Since the brake element 48 is pivotally 
mounted to the side frame 16, as described above, 
the brake surface 56 can ride against the external 
surface of the tape roll 12 throughout the applica- 

35 tion of the entire tape roll 12 as its diameter is 
reduced toward its core at hub 22. The user op- 
erates the brake by squeezing the brake element 
48 against the external surface of the tape roll 12 
which works with the action of the external surface 

40 28 of hub 22 and the interior surface 26 of the tape 
core of tape 12. The friction between each of these 
surfaces can be used by the operator to control 
tension during application of tape 12 to an object, 
such as box 14, and can be used to completely 

45 stop the dispensing of tape 12 from its roll during 
the cutting operation, as willbe described below. 

Referring again to Figure 4, an idler roller 58 is 
also rotatably supported from the side frame 16 
roughly at the transition between the nose portion 

so 18 and support portion 20 thereof. Preferably, the 
surface of the idler roller 58 is grooved or knurled 
to lessen its affinity to the adhesive of the tape 12. 
The idler roller 58 defines the guide path for the 
tape 12 from the roll to the application roller 34. 

55 Moreover, the tape path is defined significantly 
above a line connecting the axis of the roll 12 to 
the axis of the application roller 34, the reason for 
which will be more apparent from the description of 

4 
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the geometry of the subject device and the opera- 
tion thereof below. 

Also extending from the side frame 16 adjacent 
to the idler roller 58 is a further support 60 which is 
preferably integrally provided with a tape holder 62 
which extends forwardly toward the application roll- 
er 34. More specifically, as the tape holder 62 
extends forwardly, it is preferably decreased in 
width, see Figure 2, and defines a nip between the 
roller 34 and the forward most edge 64 thereof 
through which the tape 12 passes, see Figure 4. 
The purpose of this nip is to substantially prevent 
the tape 12 from moving backward along its tape 
guide path, and to ensure that the tape 12 is held 
against the application roller 34 so that it is prop- 
erly presented for each successive application of 
the tape 12. 

The idler roller 58 and the support 60 are also 
preferably connected together at their distal ends 
by a cap 66, see Figure 1. The cap 66 provides 
additional support to the idler roller 58 from the 
support 60 and provides a bearing surface (not 
shown) for permitting the idler roller 58 to rotate 
freely. The idler roller 58 may be supported on a 
fixed shaft mounted to the side frame 16 and the 
cap 66, or may include axle portions at the longitu- 
dinal ends thereof for riding in bearing surfaces 
(not shown) in both the cap 66 and the side frame 
16. If a fixed shaft is used connected with the side 
frame 1 6, the shaft may be either integrally formed 
with the side frame 16 and of the same material, or 
may be made separately from metal, plastic or 
other depending on the strength characteristics re- 
quired. In any case, the support 60 and end cap 66 
provide greater strength to the supporting of the 
idler roller 58. 

The hand tape applicator 10 has been specifi- 
cally designed with a geometry to improve user 
comfort and to provide easier tape application 
which minimizes user reorientation of the hand tape 
applicator io as it applies tape to an object such as 
a box 14. Specifically, the nose portion 18 of the 
side frame 16 is bent downwardly at an angle so 
that the application roller 34 is spaced sufficiently 
downwardly from that same line. Moreover, the 
tape guide path defined by the idler roller 58 and 
the application roller 34 is substantially above a 
line connecting the axis of the tape roll 12 to that of 
the application roller 34. The result is that a space 
is defined between the application roller 34 and the 
roll of tape 12 when loaded on the. hand tape 
applicator 10 which will facilitate tape application to 
a box 14 as will be described below. 

Before dealing with the specific operation of 
the subject hand tape applicator 10, it is important 
to understand that the subject hand tape applicator 
10 is specifically designed with a geometry to 
facilitate the application of a C-clip of . box sealing 



tape to a box or carton 14. A typical box construc- 
tion includes upper and lower, (or opposite sides) 
flaps which must be sealed together to close the 
box 14 and preserve the integrity of whatever prod- 
5 uct is provided within the box i4. As a specific 
example, the box 14 shown in Figure 5 includes a 
front surface 14A, a top surface 14B and a rear 
surface 14C. The upper surface 14B comprises a 
pair of flaps which form a seam along the top 
10 surface 14B of the box 14 over which the tape 12 
is to be applied. A C-clip of tape includes a portion 
of tape 12 applied to the top of the vertical front 
surface 14A, a horizontal length of tape covering 
the seam defined by the flaps on surface 14B, and 
75 another vertical portion of tape extending partially 
down the rear wall 14C. 

As shown in the upper left portion of the draw- 
ing of Figure 5, the hand tape applicator 10 is 
designed to apply a first portion of tape around a 
20 corner of a box without having to turn the device 
completely around the box corner. Specifically, 
with the tape roll 12 positioned at or just above the 
top level of the box 14 adjacent to the box corner, 
the nose portion 18 is preferably angled so that the 
25 application roller 34 extends down the front vertical 
surface 14A by the entire amount that the tape 
portion is to be applied to that front vertical sur- 
face: Preferably, that amount is about 3 inches for 
most standard box sizes. However, not only must 
30 the nose portion 18 be angled, there must be 
sufficient space provided between the application 
roller 34 and the roll of tape 12 so that the box 
corner can fit within that space. Preferably, the tape 
holder 62 is also oriented so that it is positioned 
35 vertically a|ong the vertical front box surface, which 
is at about a 45 degree angle from a line connect- 
ing the axis of the idler roller 58 to the axis of the 
tape roll 12. 

In a typical operation, the user of the hand tape 
40 applicator 10 will grasp the internal surface 30 of. 
the hub 22 with the users fingers, and will place the 
users palm and thumb on the outer surface of the 
brake element 48. In other words, the tape roll 12 
will be grasped within the users hand by way of the 
45 hub 22 anci brake element 48. As shown in Figure 
5, initially, the hand tape applicator 10 will be 
slightly rotated about the axis of the tape roll 12 so 
that the nose portion 18 and thus the application 
roller 34 are extended downwardly. In this orienta- 
50 tion, the leading corner of the box 14 fits ade- 
quately within the space defined between the ap- 
plication roller 34 and the tape roll 12, as described 
above. With this slight forward rotation of the hand 
tape applicator 10, the tape 12 is provided suffi- 
55 ciently downwardly along the front surface 14A of 
the box 14 to provide the first portion of the C-clip 
of tape to be applied to the box 14. 
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A slight rearward rotation of the hand tape 
applicator 10 thereafter brings the application roller 
34 up to the level of the surface of 14B of ths box 
14 while at the same time applying the first portion 
of the C-clip of tape to the top portion of box 
surface 14A. Thereafter, rearward movement of the 
entire hand tape applicator 10 without any reorien- 
tation of the device applies the tape 12 to the box 
surface 14B to seal the box flaps while the applica- 
tion roller 34 rides along the box surface 14B. The 
application roller 34, by pressure from the user, 
sufficiently applies and presses or buffs the tape 
12 along the box surface 14B. It is noted at this 
point, that the user of the hand tape applicator 10 
in accordance with the present invention can ad- 
vantageously control the tension within the tape 12 
as it is applied along the entire C-clip of tape by 
increasing or decreasing the pressure that is ap- 
plied to the brake element 48 and the hub 22 for 
squeezing the tape roll 12 therebetween- More 
specifically, and as described above, it is the fric- 
tion between the internal surface 26. of the tape 
core and the external surface 28 of hub 22 and the 
external surface of the tape 12 against the brake 
surface 56 that causes the braking action. 

Once the entire box surface 14B is taped, 
continued rearward movement of the hand tape 
applicator 10 at the same level as the box surface 
14B defines the length of tape 12 that will be 
applied to the upper portion of the box rear surface 
14C. Once this length is sufficiently defined, a 
downward movement of the hand tape applicator 
10, while in the same orientation, causes the tape 
1 2 to contact the blade 44 which severs the ap- 
plied tape 1 2 from the tape roll and defines the end 
of the C-clip of tape applied to <the box 14C. 
Moreover, during this downward movement of the 
hand tape applicator 10, the wiper 40 contacts the 
remaining portion of the tape 12 to be applied to 
the top portion of the box surface 14C and presses 
or buffs the tape 12 against that top portion. Thus, 
the entire operation of providing a C-clip is defined 
with minimal reorientation of the hand tape applica- 
tor 10 over the entire application process. 

It is understood that the . hand tape applicator 
10 in accordance with the present invention can 
have many applications beyond that of box sealing 
applications. However, the specific geometry of the 
subject device is designed to facilitate the applica- 
tion of tape around a corner of an object with a 
minimum or device manipulation. The subject de- 
vice could just as easily apply L-clips of tape to a 
corner of the box with only minimal additional 
reorientations.. 



Claims 

1. A hand tape applicator for dispensing and ap^ 
plying a length of tape from a roll of tape to an 

5 object, said hand tape applicator comprising: 

- a frame comprising a support portion and 
a nose portion extending from said sup- 
port portion at an angle, . 

- roll support means provided on said sup- 
ro port portion of said frame for rotatably 

supporting a roll of tape thereon, said roll 
support means including a gripping sur- 
face for a user to hold and manipulate 
said hand tape applicator, 

75 - an applicator member operatively sup- 

ported by said angled nose portion of 
said frame so that a space will be de- 
fined between the applicator member 
and a roll of tape when supported on 

20 said roll support means, said space be- 

ing positioned and of sufficient size so 
that when a roll of tape is supported on 
said roll; support means and the roll of 
tape is held above one surface of an 

25 object, the application member can be 

positioned against another surface of the 
object that is perpendicular to the first 
surface with a comer of the object within 
said space, 

30 - guide means for defining a tape guide 

path from said roll support means to said 
applicator member, and 

- cutting means positioned adjacent to said 
applicator member for cutting the length 

35 of tape from the roll after it has been 

dispensed and applied to an object. 

2. The applicator according to claim 1 character- 
ized in that said application member comprises 

40 an application roller that is rotatabjy supported 

on said nose portion of said frame. , 

3. The applicator according to claim 1 or 2 char- 
acterized by a brake element rotatably sup- 

45 ported on said frame including a brake surface 

for engaging the roll of tape when provided on 
the roll support means for permitting a user to 
control the tape tension during application. 

so 4. The applicator according to claim 2 or 3 char- 
acterized in that said guide means defines a 
tape guide path along said frame without 
crossing said space between said applicator 
roller, and a tape roll. 

55 . " - 

5. The applicator according to any one of claims 
1 to 4 characterized in that said guide means 
comprises a guide roller rotatably mounted to 
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said frame. 

6. The applicator according to claim 5 character- 
ised in .that said guide roller is rotatably moun- 
ted tu said frame at about a transition point 
between said support portion of said frame and 
said angled nose portion. 

7. The applicator according to any one of claims 
2 to 6 characterized by a tape, holder con- 
nected to said frame and extending toward the 
periphery of said application roller for position- 
ing tape from the roll of tape against the ap- 
plication rollor. 

8. The applicator according to claim 7 character- 
ized in that saic taoe hoider extends along said 
frame at an angle of approximately 45 degrees 
from a line through the axis of said guide roller 
and the a*is q' the tape roll when supported 
thereon 

9. The applicator according to claim 7 or 8 char- 
acterized m that said tape holder is connected 

to said frame by way of a support positioned 25 
adjacent to and extending substantially parallel 
to said guide roller of said guide means. 

10. The applicator according to any one of claims 

5 to 9 characterized by a cap element con- 30 
nected to the distal end of said support and 
rotatably supporting the distal end of said 
guide roller. 

35 
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